
Comparison of the Tryptic Peptides of Chemically induced and 
Spontaneous Mutants of Tobacco Mosaic Virus 

The genetic inform&ion of t’obacco mosaic virus (TRW) resides in the 
sequence of the bases within its ribonucleic acid (RXA). The infect’ing 
TMV-RKA induces t,he cell t#o produce new virus particles conskking of 
RNA and a specific prot,ein. There must therefore exist a struct,ural re- 
lnt,iou between the RKA and the corresponding protein. One way to 
study this relation is to change the sequence of the R,NA bases and to 
study the effect on the corresponding protein. 

Treatment, of T?tZV-RXA with nitrous acid convert,s certain bases into 
ot,hers, e.g., uracil to cytosin (1); a change of one nucleotide is sufficient 
t,o produce a mut,at,ion (2). Ry variation of t*he experimental conditions 
it is possible to vary the st,atistically defined average number of nucleo- 
tide changes wit’hin the RiYA. Investigation of the protein structure of 
t,hese chemically induced mutants promises to give information on the 
coding problem bet’ween nucleic acids and t)he corresponding proteins. 
The results of a comparison of the trypbic peptides of 26 chemically 
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induced and spontaucous TMV mutants will be described hew. Part of 
this work has been presented before t,he National Academy of Scithnces, 
Washington, I). C. (3). Comparisons of the amino acid compoaitioll (,$) 
and of the composition of the tryptic pcptides (5) of the normal T.\I\’ 
st)rain alld a mutant induced by nitrous acid t,restment have been pub- 
lished. 

To solve the coding problem, it, is essential to have a method capable 
of detecting with certainty a change in only one out) of the 1.5i amino 
acids making up the TJIV protein. Therefore the purified TA\I\- \\-as 
split into It?;:2 and protein and (besides detjermining the amino acid 
composition of t,he virus protein in an automatic amino acid nnalyzc~) 
the protein was digest,ed with trypsin; the resulting 12 tryptic peptidrs 
ivcre isolated and purified by column and paper chromatography and 
paper clectrophorwis. Their amino acid composition was analyzed in 
amino acid analyzers according to Spackman d al. (6). The met hods ww 
rsselltially the same as those described previously in detail (a, 7). 

Figure 1 gives a scheme showing derivation of the mutants whose 
tryptic pcpt,ides have been studied. Those mlltnnts designated 1)~ “Si” 
were produced by uitrous acid treatment,; all others were spontaneotw 
mutants. The isolation of the spontaneous mrltunts ;Z 7 to E 83 was done 
in such a way as to reduce to a minimum the probability of getting mow 
than one mutation sttlp (8). This principle was not stressed as much ill 
isolating the spontaneous mutants designated by Latin names [flarlttnl 
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in alterations that lead to different symptoms without changing the 
\rir:il protein. Uy investigation of more nitrous acid mutants than have 
been studied hitherto, the number of nucleotides within the “gene” for 
the viral protein could he determined and the questSion answered how 
many n~~cleotides code for one amino acid. The elucidation of the total 
sec~uel~w of the 137 amino acids of the TXIV protein (12) makes it’ possi- 
hle to pillpoint the alteration of a certain amino acid at a certain posi- 
tion \vithin the protein chaill. This opens up the possibility of seeing 
whether the points of amino Cd replacement are distributed randomly 
over the protein chain or \vhrther there exist regions with a high fre- 
q~wncy of replaccmrnt, and :dso of answering the (luest’ion whether a 
certain amino acid can bc sutx&tuted only by a limit,ed number of others; 
this informnt~ion would give additional help m  resolving the code. 
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